Involvement of the L-arginine/nitric oxide neural pathway in non-adrenergic, non-cholinergic relaxation of the bovine oesophageal groove.
1. The distribution and localization of nitric oxide synthase (NOS) immunoreactivity and nicotinamide adenine dinucleotide phosphate diaphorase (NADPH-d) activity in the bovine oesophageal groove were investigated by immnunohistochemical and histochemical staining techniques. Functional in vitro studies were performed to correlate the presence of NOS-immunoreactivity (IR) and NADPH-d staining with smooth muscle relaxations involving the L-arginine/nitric oxide neural pathway in the bovine oesophageal groove activity. 2. NOS-IR and NADPH-d were expressed in nerve cell bodies of the myenteric, submucosal and intramuscular ganglia, and in nerve fibres distributed around blood vessels and throughout the different muscular layers of the bovine oesophageal groove. 3. In oesophageal groove strips treated with guanethidine (10(-5) M) and atropine (10(-7) M) to block noradrenergic neurotransmission and muscarinic receptors, respectively, electrical field stimulation (EFS, 0.5-32 Hz, 1 ms duration, 20-s trains) induced relaxations which were practically abolished by tetrodotoxin (TTX, 10(-6) M). 4. Incubation with an inhibitor of nitric oxide synthesis, NG-nitro-L-arginine (L-NOARG, 3 x 10(-5) M), significantly inhibited relaxations induced by EFS. This inhibition was partially reversed by L-arginine (L-arg, 5 x 10(-3) M). D-NOARG (3 x 10(-5) M) had no effect on EFS-induced relaxations. 5. NO added as an acidified solution of NaNO2 (10(-6) - 10(-3) M) and S-nitroso-L-cysteine (10(-7) - 10(-4) M) caused concentration-dependent relaxations of the bovine oesophageal groove. These relaxations were unaffected by L-NOARG (3 x 10(-5) M). 6. The presence of NO-synthesizing enzyme in nerves and ganglia, and the pharmacological evidence for NO-mediated smooth muscle relaxation suggested that the L-arg/NO neuronal pathway is involved in the inhibitory neurotransmission of the bovine oesophageal groove.